GABA release sites. In the presence of tetrodotoxin, the are not known to occur in the hippocampus. Therefore, if endogenous glutamate is able to reach presynaptic axonal depolarization (and/or Ca 2ϩ influx) triggered by kainate receptor activation may not always be sufficient kainate receptors, it is likely to diffuse from neighboring excitatory synapses. Evidence exists to support both to spread to the GABA release sites to affect spontaneous exocytosis.
decreases and increases in GABAergic transmission to pyramidal neurons in response to endogenous glutaPaired recordings of both presynaptic and postsynaptic neurons have an advantage in the fact that changes mate release. Brief trains of stimuli to Schaffer collaterals have been shown to depress GABAergic IPSCs in axonal excitability should not affect the initiation of orthodromic action potentials (although intermittent failevoked within 100 ms, through a kainate receptor-mediated mechanism (Min et al., 1999). Jiang et al. (2001), ure of the invasion of axonal terminals could confuse the issue). To date, this approach has only been applied on the other hand, reported that brief trains of stimuli delivered to stratum radiatum were followed by a proto study interneuron-pyramidal neuron transmission. to explain the apparent selectivity profile of LY382884. Kainate receptors also contribute to the pronounced Nevertheless, it is safe to conclude that these presynapfacilitation seen at mossy fiber synapses when the pretic receptors have a radically different role from kainate synaptic axons are repeatedly stimulated at intermedireceptors at Schaffer collateral synapses on CA1 pyraate frequencies (0.33-100 Hz) (Schmitz et al., 2001b) . midal neurons where they depress glutamate release, Contractor et al. (2000) showed that deleting GluR6 repossibly through a metabotropic cascade. duced frequency-dependent facilitation at mossy fibers, Conclusion although deleting GluR5 had no effect. A possible interOur understanding of the roles of presynaptic kainate pretation of this finding is that GluR6-containing kainate receptors has taken two roughly parallel but tortuous receptors act as facilitatory autoreceptors, amplifying routes through the last few years. Evidence exists for glutamate release from the presynaptic terminal in reboth enhancement and depression of release of both sponse to extracellular glutamate accumulation. It re-GABA and glutamate. Although there are important difmains to be determined whether this phenomenon can ferences in location, mechanism, and subunit composibe evoked at a single mossy fiber or whether it depends tion, both metabotropic and ionotropic cascades have on glutamate spillover among multiple discharging been implicated. Kainate receptors will no doubt conmossy fibers. Contractor et al. (2000) further reported tinue to surprise us, now that they have come into the that deleting GluR6 (but not GluR5) profoundly reduced limelight. the magnitude of mossy fiber LTP elicited by tetanic stimulation. This suggests that kainate receptor-medi-
